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4. For the logistic regression analyzing the relationship between
expanded ASHA coverage and increased vaccination coverage, we
dichotomized the change in ASHApresence at themedian, and split
vaccine coverage into two groups: increased and decreased vaccine
coverage.
Results: Across the 267 districts in 21 states studied, 40.83% of
villages within districts had ASHA workers in DLHS-3 on average,
compared to 77.83% in DLHS-4. From DLHS-3 to DLHS-4, the aver-
age district-level coverage changed from 93.04% to 88.73% for BCG,
77.81% to 78.46% forDPT, 78.35% to 80.21% for polio vaccine, 80.93%
to 79.08% for measles vaccine, and 62.88% to 50.95% for full vac-
cination. Greater than median increases in ASHA presence (≥30%)
withinadistrictwereassociatedwith1.733greateroddsof increase
in DPT coverage (95% CI: 1.036, 2.900) and 2.042 greater odds of
increase in measles vaccine coverage (95% CI: 1.215, 3.430).
Conclusion: Expanded ASHA coverage was not signiﬁcantly
associated with changes in BCG, polio vaccine, or full vaccina-
tion coverage. ASHAs are essential to connecting families in rural
areas with health care information and services. A critical aspect of
their position is the promotion of vaccines. Signiﬁcant associations
between increased presence of ASHA workers and increased DPT
and measles vaccination coverage at the district level in India cor-
roborate the importance of their work and may call for expansion
in their numbers and their role.
http://dx.doi.org/10.1016/j.ijid.2016.02.478
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Tracking the emergence of multidrug resistant,
extraintestinal pathogenic Escherichia coli in
India
N. Ahmed
University of Hyderabad, Hyderabad, India
Background: It is important and rather need of the hour to
unravel the risk of antimicrobial resistance from a public health
perspective in high burden countries such as India. The clinical
signiﬁcanceof isolatingmulti-drug resistant (MDR)E. coli fromhos-
pitalized patients merits sustained attention. The objective of this
study was to describe the evolution of antibiotic resistance and
to gather evidence on spread of antimicrobial resistance by clonal
expansion of clinical E. coli lineages.
Methods & Materials: A collection of 426 E. coli isolates was
analysed as three subsequent batches from two tertiary care hos-
pitals in India. The isolates were characterized by ERIC-based
ﬁngerprinting, O typing, phylogenetic grouping, MLST, virulence
proﬁling, phenotypic and genotypic antimicrobial resistance anal-
ysis and whole genome sequence (WGS) analysis. Our integrated
data were representative of a larger study aimed at understanding
transmission dynamics, population genetic structure and shap-
ing of antimicrobial resistance mechanisms in extraintestinal
pathogenic E. coli (ExPEC).
Results: We found that the resistance to unrelated antimicro-
bials is rapidly emerging in the form of ESBL-MDR phenotypes
(58%). The molecular epidemiology of antimicrobial resistance has
undergone a rapid change over the course of our study with
increase in ESBL, MDR and MBL rates from 31%, 50% and 0% to 86%,
95% and 28% respectively, as observed among the isolates studied
in 2009 and 2012. Also the faecal E. coli isolates (37%) exhibited the
acquisition of new ESBL variants such as CTX-M-15 instead of the
classical TEM and SHV types. Phylogenetic analysis revealed that
groups B2 and A were prevalent among clinical E. coli isolates (49%
and 27% respectively). REP-PCR, MLST and PFGE analyses suggest
that ExPEC strains are undergoing a sub-clonal evolution as demon-
strated by the identiﬁcation of ST131 E. coli in our collection (42%).
E. coli ST131 was initially identiﬁed to be linked to the spread of
ﬂuoroquinolone resistance and CTX-M-15 extended-spectrum -
lactamase (ESBL) production. Alarmingly, ST131 strains harbouring
NDM-1 (1.5%) carbapenem resistance were also identiﬁed.
Conclusion: This study suggests that clinical E. coli from India
are strongly associated with CTX-M-15 enzyme and are clonally
evolving with a potential for newer acquisitions and wide spread
dissemination of antimicrobial resistance genes.
http://dx.doi.org/10.1016/j.ijid.2016.02.479
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Riyadh, Saudi Arabia
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Background: TheRabiesvirus is transmitted tohumansviabites
or scratches from infectedanimals.Whendiseasedevelops it is con-
sidered incurable. The Rabies Virus Disease (RVD) is preventable
through vaccination or immunoglobulin administration immedi-
ately after exposure. Even though, RVD transmitted via solid organ
transplantationhasbeendocumented in literature, theactual expo-
sure risk to Healthcare workers (HCWs) remains undetermined.
This study reviews the intervention and outcome following an
infection control investigation of two solid organ recipients who
developed RVD from a single donor. Two months after relocating
from India to a neighboring gulf country, the donor died after pre-
sentingwith nonspeciﬁc symptoms that included encephalitis. The
donor’s organs were harvested, with the heart and liver sent to a
large teaching hospital located in Riyadh, Saudi Arabia. It was not
until the RVD investigation was undertaken that it was known that
the donor had been bitten by a dog approximately three months
prior to death.
Methods & Materials: A retrospective chart review and inter-
views were undertaken to identify those exposed to recipients
suspected RVD. RVD was conﬁrmed by brain biopsy. Review of
the Safety Reporting System (SRS) was undertaken to identify any
HCWs exposed to the recipient’s blood or body ﬂuids.
A screening tool for HCWswas developed to identify the level of
exposure risk, and if post-exposureprophylaxis (PEP)was required.
A Rabies Clinic was implemented during the investigation period
to facilitate the interview and screening process. Collaboration
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between departments was required to facilitate the investigation,
screening, and PEP process.
Results: 294 HCWs were identiﬁed as having physical contact
with the organ recipients. 272 HCWs were considered low risk not
requiring PEP. 12 were lost to follow-up due to resignation. 10
HCWs received PEP: 3 due to a high risk procedure, 2 with an unre-
ported splash exposure, and 5 due to an unsure exposure risk. 5
HCWs indicated inappropriate personal protective equipment use.
No HCW developed RVD.
Conclusion: The investigation identiﬁed areas for improve-
ment; poor compliance with infection control practices, under-
reporting of exposures, and organ donations from high risk
countries to include screening forRVD if causeof death is associated
with non-speciﬁc encephalitis.
http://dx.doi.org/10.1016/j.ijid.2016.02.480
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Real time antimicrobial resistance surveillance
in critical care: Identifying outbreaks of
carbapenem resistant gram negative bacteria
from routinely collected data
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Background: Statistically signiﬁcant variation in antimicrobial
resistance (AMR) occurs between hospitals, within hospitals, and
over time. Whilst case mix and antimicrobial use contribute, the
impact of cross-transmission on these ﬂuctuations is not well
understood. We investigated the utility of applying a statistical
algorithm to identify outbreaks of carbapenem-resistant infections
across three critical care units in a multi-centre teaching hospital
network serving a population of 2 million in London, UK.
Methods & Materials: We applied a negative binomial regres-
sion model which accounts for seasonality and linear trends, as
describedbyNoufaily et al., to routinely collectedmicrobiologydata
(ﬁscal years 2009-2015 for two units, 2012-2015 for the third) for
carbapenem-resistant Pseudomonas spp. and Enterobacteriaceae
(CRE). The ﬁrst two years of data for each unit was used to train
the algorithm. Exceedances (i.e. weeks with possible outbreaks)
were validated by antibiogram comparison (as a proxy-indicator
of strain similarity), against hospital infection control reports, and
where available through genotypic typing.
Results: Across the three units, 154 CRE (from 3640 Enterobac-
teriaceae) were identiﬁed. The algorithm identiﬁed 17 exceedance
weeks, in 11 multi-week clusters. In four of these clusters (three K.
pneumoniae, one E. coli) organisms shared identical antibiograms;
typingwasavailable for oneK. pneumoniae cluster, indicating clonal
NDM cross-transmission, and this was the only outbreak (of the
11 clusters) identiﬁed in hospital infection control reports. Among
786 carbapenem-resistant Pseudomonas spp. (from 2378 isolated),
27 exceedance weeks were detected, in 15 multi-week clusters.
Organisms in eight clusters shared identical antibiograms. No typ-
ing was available and none of the clusters had been identiﬁed in
hospital infection control reports. No additional outbreaks of CRE
or carbapenem-resistantPseudomonas spp.were identiﬁed through
routine surveillance or in hospital infection control reports.
Conclusion: The rise of carbapenem resistant organisms neces-
sitates low-cost, easy-to-use surveillance mechanisms to aid early
identiﬁcation of outbreaks, particularly in critical care. Our data
suggests such outbreaks may be more common than previously
thought, and may be going undetected by current surveillance sys-
tems. Application of the Noufaily algorithm to routinely collected
microbiology data provides a valid mechanism to better target
limited hospital epidemiology, infection control, and diagnostics
resources.
http://dx.doi.org/10.1016/j.ijid.2016.02.481
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Relationships between ﬂavivirus serological
laboratory test results from dengue endemic
areas of India: Limitations and challenges
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Background: Cross-sectional, population-based seropreva-
lence studies provide data on exposure to pathogens, susceptibility
and disease transmission dynamics, and are useful in public health
and vaccination planning. Cross-reactivity between ﬂavivirus IgG
antibody assays is an important consideration where multiple ﬂa-
viviruses co-circulate.
Methods & Materials: An age-stratiﬁed dengue and Japanese
encephalitis virus (JEV) IgG seroprevalence study was conducted
in 8 sites across India, enrolling 2,591 subjects aged 5 – 10 years.
Sera were tested using commercial ELISA kits; those dengue posi-
tive were subjected to plaque reduction neutralization test (PRNT)
for serotype-speciﬁc neutralizing antibodies (DEN-1, 2, 3 and 4).
A threshold of ≥ 10 (1/dil) was considered detectable; an algo-
rithm was applied to interpret proﬁles as “naïve”, “monotypic”
or “multitypic”. This secondary analysis explored a hypothesis
that JEV IgG status was associated with cross-reactive dengue
antibodies. JEV IgG results were analyzed by: a) dengue IgG sta-
tus; b) naïve/monotypic/multitypic PRNT proﬁle; c) the number
of serotypes with detectable neutralizing antibodies; and d) geo-
metric mean neutralizing antibody titer (GMT). Associations were
tested by Pearson’s chi squared test.
Results: Overall, 1,525/2,558 (59.6%) of available samples were
dengue IgG positive, and 345/2,544 (13.6%) were positive for JEV
IgG. Of JEV positive samples, 327 (94.8%) were also dengue IgG
positive. Similarly, 96.5% of the 405 “inconclusive” JEV samples
were dengue positive. Of the 1,794 JEV IgG negative samples, 801
(44.6%)were dengue IgG positive (p<0.0001). Examining PRNT pro-
ﬁles, 0.62%, 25.3% and 74.1% of JEV positive samples were naïve,
monotypic andmultitypic, compared to4.5%, 38.6%and56.9%of JEV
